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® Expedition. “The natura boauty wouabd
conss aut of this e it does with performance
hikos, fast cars and women ™

Structural design

The firmt step in realising this philesaphy
wis U0 make the Butlding as compact as
possible, “We took the senting bow] and
shrink-wrupped the building around it with
the sight lines you need to ses the track,”
expluins Miks Taylor, senior partner at
Hupkins Architecis. He describes the
welopark as [loy & “fried egg - the velodrome
I tha yolk and the white s the BMX track
il the rest of the velopark.”

Because the building ks wappsd around
the oval track, it takes a similar shope. It bas
a concrete hase with 48 concrete piers
armanged redially nround the building, The
seating is banked in two ters with the
entrance and public circalation s in the
mxididle, to make socess ansier Thi coberate
péers end ot the top of the public cinoulation
space with a steel fmme taking over the job
of supporting the ral. This is angled
outwards to follow the banking of the
seating, The roof follows the height of the
tlern of seats, which are minimal st each end
af thit track and mare in the middls, giving
ithe rood s distinctive Pringle shape, Ths
stenbwork ends [n & fing beam to which (s
attached & cable net spanning scross the
length and width of the velodrome. This
wurks in tension to suppori the roofl and is
the reason why the roof stmeture is so light

Wisa explains that the msebwork and mod

are a highly efficient strocture, The 48 steal
Lrusses gikting on thoss concrete plers am
linked together to form & Monocogue
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strsciure. “Decause the trasses ars linked
together, it eois as cne | 30m-dismeter
megastructure rather than as 48 separate
pieces, which is much more eflicient,” says
‘Wise The roal Is curved in beth directions
which ix nlso an efTlclent structurnd form - &
Mat roal would requin four Umes as mach
FrBClUre W0 support the same amount of
weight

The secaml reason why the building |s so
efficient is because the calile net and
vieehvork act ns one structor] unit as well
Whien the velodmme fills up with peaple.
thedr wrlght will foree the angled sliles of the
buallding owwwards. But these forces are
restradned by the cable net which is tying all
the steebwork together All that happens is
the centre of the roof will rise up es the
tension in the cables incresses. The most
visible manifestation of this efflcimncy s
the size of the ring besm at the purimeter
af tha roof. This only takes a quartar of tha
lpads found inoa bailding where the roof is
u neparate structural element, so the
ringheam can be much smaller and the
roafline maore elegant.

There is ooe downside to the design, which

THE VELOPARK |S LIKE
AFRIED EGG - THE
VELODROME IS THE YOLK
AND THE WHITE IS THE BMX
MRACK AMD THE REST OF
THE VELOPARK

MIKE TACYLOR, HOPYING ARCHITECTS

Wise scknowlsdges. "The consequence of all
thils elegancs in the superstructine monn
there are some coosiderabie forces that have
o be taken aut in the groand.” he anys
Al the peaple sitting in the building makes
the angled mides want to splay outwands
AL the ends whera thore am very fow
apectators the waight of the roof has the
eppesite efTect. In technical terma this means
thnt where all the peaple are sitting, the side
of the concrete pier pext (o the tmck is under
tension, and the other side next to the
building perimeter is ander compression
These forces have to bo reststed in the
groand. Unfortunately, the bullding sits over
o old West Ham landfill thp, which means
the ground {s quite literally rahbish. Becaiss
of this, those forves can't be dealt with by
bolting the building to solid ground. The
eompressive foroes are doalt with esing big
plles, and thi tonsils forces are balapoed ot
by ahoar welght of concrete in above-ground
“boakend™-type structure

‘What does Wise think about the fact the
naatics centme roof uses 30 times mare steel
thun the velodrooe? “Denw your own
eonclusions,” he says, "We st out to make
curs as light ns pessiblo so T bellve oars i
mar efflcient than te aquatics cmine. Bul |
do respect the Inct the aguatics cenlre was
an edsential part of getting the Olymples for
London without which there woald hove
heen no velodromse, so thanks very mach
Zabvn for that. IU's o way of bringing the
Gaenes 1o Londan with all the benafits which
go with that and that is puch more than just
embodied carbon.” @

The ptriactrad ibpalivect @i on 48
onncrres piey ihelour deftl 2nd
wangilevery ostwards in form the
sruring boed frights, 4 cable net iz used
Jor 1w Fouf seracrure. This wad
mrmrmbdesd on the grousd and jacked wp
indn position kdoved b minimine
werking ai heighd Frafabrivaind mber
oy smspeidey bedow) wery drepped
onta nades fzed fo ihe bl Thee will
b clad with standing seam sheating

S C1iRiS 1 BOARDMAN ON

CYCLE TECHNOLOGY

I mrvpors knows what an
Céympic eyclist noeds
Fram his bika, s Cheis
Boardman. Famous for
winning a gold madal at
- s the 1892 Barcelona
=it s, Oilympécs on o specially
diveloped bike and thres timas holder of the
Yollow Jarsey in the Tour de Franca, Boandrman
has gon on 1o run bis own sucesasful bike
company. He novw heads up the Secret Squimel
Club, tha RED teemn focused on squaeszing sy

llmwt cunce of parformance owut of tha British
eyeling toam ready for London 20012,

Daspits Boardman's focus on the bikes, he says
tha technology is leas impartant than it used to
bee. Thare [ & mirikroum: weaight limit of G.8kp for
Oitympica bikes and witraelight whssls malos for
good nocaleration, so waight has to be added t
th frome. Extra material on the framas is no bad
thirg ms it makos |t atiffer which results in less
{inx ared tharefors less wastod anengy. On longer
road eventa, o st frama means a harsh ride
that would fatigus the riders. “Or the track
our've gt 8 very smooth surfece snd the st
s wmry shaort so you keep the bikes as rigid as
poasible.” he explaina.

Approackeng the limits of cycle technology
dosan't dausrt Basrdrman, “1t dossn't mattor how
complex the rules ane, there ame alwmys ways to
nngvate e says. “Our focus has gone weay
From eguipmant, iEs now on condithning and
positioning”

For Bosrdman, ssrcdyramics b hugs”,
seceunting for B0 of & rider’s cutput. Clympss
rulss stipulate that the bikes have to stay
loaking Fke biloes, which rules sut more
serodyraenic designe such as recumbants.
“What they are trying te do is keep [t looking o

vaithini tha rulss without affecting thair output.
Banrdman has spent the last Few doys with Cheis
Hoy (sen cearbeaf] in o wird tunael to find the
most efficknt riding position, "4 lot of this doss
depand on the riders. Chris s prepaned to
suspond reallty snd axperiment) Boardman amye.
Beardman lan't going to lat on what thows tests
revaal, though the result will ba & case of
‘twanking rather than a radical change. T you've
got 100D things snd you improve each one by &
fraction it adds up to a significant amsunt ha
sayn. We will have to wail two years 1o ses what
s fracthonal Improvements amsgn Lo,
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Building the velodroma

Building cable met structures is & job mamy
contractors shy meay from but builder 156G
has turned It io iis advapiage. Barring the

complex peometry ivolved, | has mesn
minimal working at bl rrually oo
iEmporary ot |unl ve aquatics centrel
und it has helped enprmously with the
tWn-yunr progrmne.

Getting to the cabln net stage was rolatively
straightiorward and cocupled tha tsam for
tha firet yoar of the job. This incladed the
concreie works for the slab, “bookends” and
plers followed by the stnsctural steslwork
Thila was maide more gerometrically

¢ thie effect of the precast
# pulls the steslwork outwards
ol the real, whilch pualls it

ifl, COEELEG the calile nit
vtk slmgle The 36mm diamater cables wers
ibolivered to site exactly the right length
complete with end fixings. The cable net.
which loaks ke te sir of u ginnt teands
raciet, was lnid o ha ground, A special
nods for supporting the roof pansls was
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attached whern the cablss intersec. Onee the
calbln pot was arsemlled, secondary cabl=s
wure stlached 1o the ends of thoss making up
the cable nel These ware hooked over special
spigots on the stroctural steel ringbeam,
wihich means that when these secondary
cables nre tenslonod. the cahle net |s pallsd
up ino position,

Cmen the cabile net was & metro off the
ground, salety netting was instslled under
the arens where the roallights were dus 1o be
inimises the mmount of
L Strund facks were usad o
imto its final position - this
enetnl pins. The mel
wiesks Lo comnplele
“We were within o couple of millimetres from
where Expedition thoaght we would be when

meid to cover the roal stractire. Thess
conglst af’ birch-foced plywood an the
underside amd 058 on top with separating
ribs, and vere simply dropped isto position

With thres gaid
metaln under his Balt
st the Beding
Olympics, cychist Sir
Chiris Moy was the

ansairs this woukd be
! the best possible
walodlrome. He joined design luminaries
inchading Tate Gallery director Sir Nicholas
Serota and former RIBA presidant Sunand
Prasad on the judging pared of the design
compatition, and quickly suggested soma
Idens to improve on the velodreenes e had
competed in bafors. Thass had seating slong
thee straights but reot st the ends where the
ateaply banked track makss It hard for
spectators to ses the acticn. However, cyclints
find it disconcerting to cycle past chessing
crowda onby to hit allence st ssch end of the
track, so three tiers of ssaling s being
aguanzed in the ands on the London 2012
valodromas without compromialing vews.

The second kiry sres was maintadning
corstant temperatures. Hoy wanted this
valodroma to help cyclists break new records
oo the track area will be masrinined st s
conwtant 26"C. The ides i that the sir ks
thirnar at this Demparatur, rMesning ks wind
rasistancs. The air also had to be atill. This has
bean managed by providing two sats of doors
to outside areas to stop draughts.

“It's prewt to see that many of the arnas we
tiscussad durirg tha design competition have
betsnns taknr e board ard Im confidant the
virlodromna will ba an amazing facility,” seys Hoy

Eafi The el roof reseeme wens nupplnd
with o wulergrun messbrane aerndy utlacted s
wark opuld progems o8 the dghting end iresk belw,
Signding weam sheiy will be paed o dlad ife rogf

Above: How the Gamen might lowk im 3002 - im ihe
Joregrouwml b che AMY truck with the vidod rosss

Progect team
wrchitect Hopmrs Arcibects
wtractursl snginesr Cxpadition
sarvices engineer [0S

landecnps srchiteel Cront Assecaies
contracter 150

concrate L

sisniwork atson Stoel

Eelilnid. After Ihe Carme Uhe BMY fumps will be

kvl off 1o mabe (he troch ubsabds by ihe prabiic

cablenet Pefer Grog

ol e mamiel wenbar plasddieng Voo Passon

cinvious parson o help |

CHRIS 3

Chis Wiiaa
i the man
(parthy)
behind tha
witra-bn
velodTrn
Elrucilrn
i s vy reluchanit 10 nea
arvyone sgied ot for praso
and wiresses thst the design
waid @ bearn effort. indeed, b
Ty e LT DT e
sirementsl i wenctss
enginon© Expaditon
Erginoaring, Hopkins Archiects,
sarvices enginaar BOEP and
lancicacn archvinct Grand
AmmCinbEs wirveng 1 ol
“Thry vt L0 chocee i 1eam
ot i scherme Wiss ams, acicing
fher procurement rudes were Sl
wyobving 50 tha DOA weartted an
oper-minct team coapabla ol
clalvar g B craity husiebeg on
iyt Bl iy GRS B
eoratarly changing bkl
The judges alsa lked e
foams raas. “Thay said we wane
80 in funm with the brief it was =

if v P ridcdean iy on our beoss,”
lensghs Wiee A ke fnctor in
wirring the compatition was tha
g of prinicing the entrarce
el g coreon s Pt ey ugs
i Bulching. Mok ondy doos
nrtiing tha Seating Palfvay up
the bowd epoed U atcess, it alsa
e spectators gat good
e o Bha Dhyempic park
“Tha jucioes really lispd tho
stk -( e SOOI Y B T
gl tha rest of the Ohreecs
ek e Buikirg” axplars
Haogkars biios Taylor

The Pringle-shaped mof was
solacied for its afficency - &
dotlgrounind roof i four tires
o afMicaant &3 0 flat ore ond thia
Exildiig s all stk &l hcient,
finasly honed deson. But ther
wan ora highiy-afficent design
sobuton that dared not apask &
rarne. Tha design tsam
cornanyed ios idaa for the caole
ot tsl Ly ey Thas pckiert
traifiticnasl Brooks bicycls sacde
- reprosontathve of the mol
sharpss - ool o epedory wsh - tha

cable et A the presantation
vom ke wa v trying 1o gk
tha saciclie bo shag tho spedery
veuty, W it rreniion tha word
‘enble et Ba v Thoughl we
weinakdd ke The Compstibon e
Wiise, axplaicing that cablo nes
B e 8 Py e DTS
irestoad the team proposed
bwilcing the roof structume from
stogl tubes, ther changod thiato
atial Eubrs i baresion nno wood
i DOmorERod, tham frally @n
-t Fool

1t vemsnt untd a comtractor e
appointed rsary & year later in
blapy 2008 that cehla rats e
mmaenbore in podty connpany nd
1Pt vl KA R COMITRETSE
150G, "They saich it shoukd ba s
catske et '] v s thait’s
lartastic, that's what wa'va
wanind from tha boginning” says
Whan, aciding that 156 reclkoned
B Cabl e Coul D D
mantha on tha progremme. 1506
did what oy pood cortracior
shouid do, back the idea on tha
tadsa ] parrend it”

olympics spect
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Thesa i1 in betwesn the cables and nre
supparted by the nodes ot the intersection of
the cables. They're Hie upside-down Noar
tiles,” soys Dabasis. “¥ou can get ons in place
ir 10-12 minnes o 4% o very quick
aparatlon” Thess were instalied working
froen bhoth ends to enmare the calilo ool waa
evenly loaded.

The casseites coms ready-topped with a
waterproofl membrane called Alutrix. Strips
of tho same materisl are ased to seal the
gaps betwnen the panels. This will be
toppad with inulntion and finally a Kalzip
suandding sanim roof. The reason lar ths
Aluirix membiramne (s 1o enable work o stan
an the lights and track bafore the Enlzip is
Mnished. “The walerprool cassattes de-risk
the project which takes the Kalzip off ithe
erideal path,” explnins Dabaslz “The risk

= with other welodromess |s the roof lsalking

ooty the tack”

Fast track
Cmene the Hghting ks installed, and the
scafTolding for this removed, work can star
on tho treck. This has been specified by
renmaned welpdrome track specinlist Hon
Walib. The banking ranges from 157 in the
micldle 1o 47° a1 the ends, Woodss trusses
nrw wsed 1o span between the stoslwork nea
to the seating and the comerele salely wons
mn the inside of the track. "It would have
been exsler to do these in stesl but Bon
inaisved an wood as this is what he always
aeis and didn't want w deviate from that®
snys Dabasin

Once these are in plecs, m letngtha af
Siberian karch, which are Almen squarne in
soction, sre simply nailed down wo the
wooden trusses just like loyipg a wooden
floar. Westarn homlock was also tested as
 track matnrinl and porformod o well as
the Siberdan larch. "Both are very s
timbers and don't meve much w
temperature. We've goon with the larch
&8 |1 wus saxior to bend around the cormers
aned Rom has used it on other tracks,”
Exys Dabasin

One af the requirmments of the Brizich
oycling tonm was that the velodrome abould
be kept at a constant J8°C ot track level. This
is becanse the team belirves the nir is less
denso of this temperature, which allows less
wind reslstonce and more speed. Because aff
this, the Imiilding's primary servicing need Is
heeat ruthar than cooling. Underfloor beating
in used in the central ares mext bo the track
noul warm alr can be blows in ok upper
leruls. The building s naturally ventilated -
nir is drawn In through skots ander ibe sents
unid out agnin at high bewel through the
cladding. Alr handling units ar thare for
backip in case things pet really Bot in
Algust 200132,
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